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Ensign, John H. M.S. Eastern Illinois University. 
September, 1994. Zooplankton community structure as a 
function of abiotic and biotic factors prior to a 
multiphased restoration effort. 
Lake Taylorville, an impoundment on the South Fork of 
the Sangamon River, is located just south of Taylorville in 
Christian County, Illinois. The tributaries of this 
reservoir drain primarily agricultural areas and contribute 
to degradation of the reservoir through excessive sediment 
and nutrient loading. A restoration project is underway 
which involves construction of sediment basins and dry dams. 
Analysis of the crustacean zooplankton community has formed 
an integral part of an intensive limnological investigation 
of the reservoir during the initial stages of the 
restoration effort. Seasonal variation in the composition, 
and density of the major groups was observed. Rotifers 
(Brachionus and Polyarthra) were numerically dominant 
throughout the study period. Copepods (primarily nauplii) 
accounted for the second largest proportion of total 
zooplankton while cladocerans (Diaphanasoma and Daphnia) had 
the lowest relative density. Total zooplankton density 
increased significantly in late May before declining again 
in late August. Although many chemical, physical and 
biological factors potentially impact zooplankton community 
structure, I believe that an increase in temperature as well 
as algal units led to a significant increase in total 
zooplankton density in late May while decreased dissolved 
oxygen concentrations produced a sharp decline in late 
iv 
v 
August. Predation by size selective planktivores probably 
does not control zooplankton density because of the limited 
light regime in Lake Taylorville. 
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INTRODUCTION 
Physical Nature of Reservoirs 
Reservoirs occupy an intermediate position between 
rivers and natural lakes with regard to 1) morphologic and 
hydrologic characteristics, 2) the relative importance of 
external nutrient inputs and internal nutrient cycling, and 
3) the significance of allochthonous vs. autochthonous 
sources of organic matter to the food web (Kimmel, Lind, and 
Paulson 1991). Because reservoirs combine numerous features 
of river and lake environments, they are often described as 
"river-lake hybrids" (Lind 1971). 
Reservoirs, as impoundments of rivers, differ from 
natural lakes in several ways. Geologically, reservoirs are 
new bodies of water providing new lentic habitat. The 
volume of many reservoirs is small but the drainage area to 
surface area ratio of reservoirs is relatively large when 
compared to that of lakes. Because reservoirs are created 
by impounding lotic systems, the drainage basins for the 
reservoir and the upstream river are identical. In contrast, 
many lakes have a considerable amount of contiguous drainage 
area (Figure 1). Runoff and transport of material to lakes 
and reservoirs may be influenced by the shape and location 
of the drainage area. The input of water to reservoirs is 
dominated by the flow from rivers which contributes to 
reservoir degradation through excessive sediment and 
nutrient loading. In agricultural regions, reservoirs 
exhibit their own unique features such as the import of 
2 
3 
Figure 1. A model depicting the drainage basins of a 
typical reservoir and lake. 
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5 
suspended silts,clays, and nutrients during storm runoff. 
The dominating feature of the reservoir environment is 
turbidity, particularly in the U.S. Great Plains {Marzolf 
1991). 
Typically, three zones are distinguishable along the 
longitudinal axis of a reservoir {Figure 2). The uplake 
riverine zone is a lotic environment characterized by higher 
flow, shorter water residence time, higher levels of 
available nutrients, suspended solids, and more rapid light 
extinction. The transition zone exhibits increased basin 
breadth, decreased flow velocity, increased water residence 
time, sedimentation of silt and clay particles from near-
surface waters, and increased light penetration. The 
lacustrine zone, which occurs nearest the dam, usually has 
longer water residence time, lower concentrations of 
dissolved nutrients and suspended abiogenic particles, and a 
deeper photic zone {Thornton 1991). 
Relationships of Biotic and Abiotic Features 
The influences of turbid conditions on zooplankton 
nutrition, species composition, light stimulation of 
vertical migration, vulnerability to sight-dependent 
predators, and competitive interactions are new to this 
ubiquitous assemblage of animals {Marzolf 1991). The 
longitudinal gradient presents an array of particulate 
resources that influences variations in population density, 
6 
Figure 2. A model of the longitudinal gradients of a 
typical reservoir containing the riverine zone, 
transitional zone, and the lacustrine zone. 
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8 
species composition, and reproductive performance by 
zooplankton in reservoirs. 
The association of silt and clay particles, dissolved 
organic matter, and bacteria offers a useable food resource 
that may be primarily allochthonous. Buscemi and Puffer 
(1975) demonstrated the Bosmina was able to assimilate 
detritus from calcium carbonate particles. However, 
suspended particles in reservoirs scatter and reflect 
incoming light thereby reducing the photic zone in the water 
column. A decrease in light penetration might interfere 
with primary productivity ultimately reducing phytoplankton 
as a food resource for zooplankton. A decrease in light 
intensity might also interfere with the feeding efficiency 
of visually dependent planktivorous fish (Werner and Hall 
1974). Kitchell and Kitchell (1980) demonstrated that 
increased light penetration in an experimental lake produced 
a corresponding increase in planktivore efficiency. 
Reservoir Restoration 
Many reservoirs were built in the 1950's and 1960's 
throughout the midwest in order to prevent flooding, create 
a water supply, and in some cases, provide recreational 
opportunities. The water shed for many of these reservoirs 
is surrounded by land used primarily for agriculture. For 
the last 30 to 40 years many of these reservoirs have been 
impacted by excessive nutrient and sediment loading from 
9 
erosion which is threatening the existence of these 
reservoirs. Local, state, and federal agencies have 
recognized the need for restorative practices that could 
potentially extend the life of a reservoir by 50 to 100 
years. Proper analysis of the water quality of a reservoir 
before, during, and after a restoration effort is crucial 
for lake managers and fisheries biologists to determine if 
restoration efforts are working. Initially, a baseline 
study of the physical, chemical, and biological 
characteristics of a reservoir is necessary in order to 
determine any changes in water quality after restoration 
efforts are implemented. 
The degradation of Lake Taylorville, Christian Co., 
Illinois has resulted from excessive sediment and nutrient 
loading. Sediment delivery rates for the South Fork 
Sangamon River basin have been estimated at 34% while the 
median trap efficiency of Lake Taylorville is approximately 
82% Based upon these values the lake accumulates 2.5 metric 
tons of sediment per hectare per year and loses 
approximately 1.04% of its total capacity annually (Lee 
1977). It has been estimated that by the year 2006 Lake 
Taylorville will have lost 44% of its original capacity 
(Sodemann et al. 1981). Sedimentation has decreased lake 
volume, mean depth, maximum depth and surface area while 
turbidity decreases light penetration in the water column 
limiting primary productivity as well as interfering with 
10 
visually dependant predation by fish. 
Many restorative techniques have been used successfully 
for reducing sediment and nutrient concentrations in lakes. 
Most of these "lake renewal" techniques (Table 1) were felt 
to be inappropriate for Lake Taylorville. 
Although dredging may return a lake back to its 
original state it does not solve any problems, only prolongs 
them. The City of Taylorville considered dredging but 
determined that dredging would not be economically feasible 
(USDA, 1994). Possibly the wisest and most economically 
feasible restoration practice available for Lake Taylorville 
is limiting phosphorus and sediment input. Land management 
may focus on controlling the use of fertilizers, as well as 
the erosion of farm land. Given that soil conservation 
practices will not be entirely successful, sediment 
retention structures (wet and dry dams) may control input to 
the reservoir and improve water quality. The City of 
Taylorville has chosen this technique as the main focus of 
their restoration efforts. 
Study Site 
Lake Taylorville is part of the Ambient Lake Monitoring 
Program conducted by the Illinois Environmental Protection 
Agency (IEPA). Since 1981 the reservoir has been part of 
the Volunteer Lake Monitoring Program, and in 1988 the 
reservoir ranked 140 out of 149 lakes in the program with 
11 
Table 1. Classification of "lake renewal techniques" 
(Uttermork 1979). 
1. Techniques to restore internal nutrient cycles 
a) Dredging 
b) Destratif ication/aeration 
c) Hypolimnetic aeration 
d) Nutrient inactivation/precipitation 
e) Bottom sealing 
2. Restoration through accelerated nutrient outflow 
a) Biotic harvesting 
b) Selective discharge 
c) Dilution/flushing 
3. Techniques to restore nutrient inflow 
a) Wastewater treatment 
b) Wastewater/stormwater diversion 
c) Land treatments (primarily agricultural) 
d) Treatment of inf low 
e) Product modification (e.g., detergents) 
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regard to water clarity (!EPA 1978). Based on data 
resulting from these two programs, the reservoir has been 
categorized as hypereutrophic with a "limited" but 
"fluctuating" trend in water quality. 
In an attempt to halt the eutrophication of Lake 
Taylorville, a comprehensive plan was formulated with the 
objectives of i) ensuring water supply and improving water 
quality, ii) decreasing erosion within the watershed and 
alleviating sedimentation in the reservoir, and iii) 
improving recreational opportunities and enhancing wildlife 
habitat. Restoration has focused primarily on construction 
of two sediment retention structures (constructed wetland 
areas) in the upper end of the lake. These sediment basins 
and wetlands will control water entering the reservoir from 
as much as 87 % of the watershed. Associated conservation 
land treatment measures include 33 water and sediment 
control basins, 11 grade stabilization structures, 12 
grassed waterways, and 1 pond that will be installed in the 
drainage area of the two sediment retention structures (USDA 
1994) . 
Since the zooplankton are so closely linked to the 
environment and tend to respond to changes more rapidly than 
do larger aquatic organisms, these microorganisms .may prove 
to be valuable indicators of subtle alterations in water 
quality of freshwater systems (Gannon and Stemberger 1978). 
For this reason, a pre-restoration study of the seasonal 
13 
variation of the Lake Taylorville zooplankton was essential 
in order to interpret any perturbations in the system 
brought on by the restoration measures. 
General Description Of The Study Area 
Lake Taylorville (Figure 3) is located southeast of the 
city of Taylorville, Illinois in Christian County. Built as 
an impoundment on the South Fork of the Sangamon River Basin 
in 1961, Lake Taylorville has been in service as a water 
supply for approximately 11000 people (Taylorville) and 
34000 people (Christian County) as well as a recreational 
resource (camping, picnicking, boating, fishing, and 
swimming, hunting, and golfing). The Lake has a surface 
area of 2837.9 hectares with approximately 28.98 kilometers 
of shoreline and a maximum depth of 5.1 meters and a mean 
depth of 1.95 meters (USDA 1994). The watershed is 
approximately 197760 hectares that is nearly level to gently 
sloping, dissected by narrow streams and waterways (Figure 
4). This high drainage area:surface area ratio (70:1) has 
contributed to degradation through excessive sediment and 
nutrient loading, and in three decades has resulted in loss 
of a significant [32% based on 1977 survey (!EPA, 1979)] 
percentage of the original reservoir volume. 
14 
Figure 3. Map of Lake Taylorville showing approximate 
locations of DAM, MIDLAKE, and INFLOW sample 
collection sites used in this study [modified 
from IEPA (1979)]. (DAM= 1, MIDLAKE = 2, 
INFLOW = 3) 
Munrcrpal 
Golf Course 
t 
J 
2.S c.m.= 594 m 
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Figure 4. Map of Lake Taylorville watershed (modified from 
IEPA (1979)]. 
17 
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Objectives 
The purpose of my study was to evaluate water quality 
and zooplankton community structure prior to the restoration 
of Lake Taylorville. As part of an ongoing baseline study, 
this project began in January 1993 and ended May 1994. My 
evaluation was completed January 1994. In this paper I will 
discuss correlations between total zooplankton density and 
water quality parameters as well as the cause and effect 
relationships control productivity of Lake Taylorville. 
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MATERIALS AND METHODS 
Sampling Protocol 
Three permanent sampling stations were established in 
the main body of Lake Taylorville. The DAM site is situated 
at the north end of the lake between the aerator and the dam 
superstructure, the MIDLAKE site is located just north of 
the "dog leg" in the middle of the reservoir, and the INFLOW 
site is just north of the Owaneco blacktop (Figure 3). The 
DAM, MIDLAKE, and INFLOW sites are situated in approximately 
5, 2.5, and 1.5 meters of water, respectively. These sites 
were selected to represent the lacustrine, transition, and 
riverine zones of a typical reservoir. The physical 
location of each sample site was based upon recognizable 
landmarks to ensure return to the same sites on subsequent 
sampling dates. Seventeen sampling trips were made to the 
lake from 5 February 93 through 21 January 94. 
Sample Collection 
Samples for water chemistry analyses were taken from 
surface (z = 0.3 m) and bottom (z = 0.3 m above sediment 
surface) or from discrete depths (O, 0.5, 1.0, 1.5, 2.0, 
3.0 .••• bottom) at all three sample sites using a non-
metallic van Dorn water bottle. Analyses were performed on 
site or samples were delivered to the appropriate labeled 
container, placed on ice and transported to the laboratory 
for analysis. In general, sampling commenced on each date 
20 
21 
at 0900 at the DAM and was completed by 1400 at the INFLOW. 
Sample collection, preservation, storage, and analyses 
incorporated methodologies give due consideration to quality 
assurance (Table 2). 
Physical and Chemical Parameters 
Field measurements, at discrete intervals from surface 
to bottom at all three sample sites, were made on each 
sample date that included Secchi depth, conductivity (field 
conductivity probe), dissolved oxygen (dissolved oxygen 
probe), pH (field pH meter), photosynthetically active 
radiation (field radiometer), and temperature (YSI field 
temperature probe/meter). 
Surface and bottom samples of 300 mL were collected for 
total and dissolved phosphate determinations and stored in 
acid-washed borosilicate glass containers. Upon arrival to 
the laboratory samples were filtered and digested according 
to persulfate digestion ascorbic acid method (APHA 1985). 
On several occasions the samples were frozen for 24 hours 
after being filtered and then digested for analysis. Quality 
control consisted of testing known concentrations of 
phosphate standards until each replicate test could be 
produced within a 95% confidence interval. 
Surface and bottom samples were collected and stored in 
1-L polypropylene containers for alkalinity, ammonia, and 
nitrogen (N02/N03 ) determinations, as well as, total solids, 
T
ab
le
 2
. 
F
ie
ld
 a
n
d 
la
b
o
ra
to
ry
 m
e
th
od
ol
og
ie
s 
fo
r 
s
a
m
pl
es
 c
o
ll
ec
te
d
 f
ro
m
 L
ak
e 
T
ay
lo
rv
il
le
 f
ro
m
 5
 F
eb
ru
ar
y 
93
 
-
21
 J
an
u
ar
y
 1
99
4 
a
s
 
p
er
 A
PH
A 
S
ta
nd
ar
d 
M
et
ho
ds
, 
19
85
. 
CH
A
RA
CT
ER
IS
TI
C 
CO
N
D
U
CT
IV
IT
Y
 
TE
M
PE
RA
TU
RE
 
pH
 
LI
G
H
T 
PE
N
ET
RA
TI
O
N
 
SO
LI
D
S 
TO
TA
L 
SO
LI
D
S 
D
IS
SO
LV
ED
 
SO
LI
D
S 
SU
SP
EN
DE
D 
SO
LI
D
S 
A
LK
A
LI
N
IT
Y
 
OX
YG
EN
 
(D
IS
SO
LV
ED
) 
N
IT
RO
GE
N 
(A
MM
ON
IA
) 
A
N
A
LY
SI
S 
FI
EL
D
 C
ON
DU
CT
IV
IT
Y 
M
ET
ER
 
Y
SE
 
FI
EL
D
 T
EM
PE
RA
TU
RE
 
PR
OB
E/
M
ET
ER
 
FI
EL
D
 p
H
 M
ET
ER
 
SE
CC
H
I 
D
EP
TH
, 
FI
EL
D
 R
AD
IO
M
ET
ER
 
OV
EN
 D
RI
ED
 
TO
TA
L 
-
SU
SP
EN
DE
D 
FI
LT
ER
ED
, 
OV
EN
 D
RI
ED
 
pH
 
IN
D
IC
A
TO
R 
TI
TR
A
TI
O
N
 
W
IN
KL
ER
 M
ET
HO
D,
 
A
ZI
D
E 
M
O
D
IF
IC
A
TI
O
N
 
EL
EC
TR
OD
E 
M
ET
HO
D 
PH
EN
AT
E 
M
ET
HO
D 
SE
LE
CT
IV
E 
EL
EC
TR
OD
E 
M
ET
HO
D 
N
IT
RO
GE
N 
(N
0 2
/N
0 3
) 
CA
DM
IU
M
 R
ED
UC
TI
ON
 M
ET
HO
D 
PH
OS
PH
OR
US
 
(T
OT
AL
 A
ND
 
D
IS
SO
LV
ED
 
P0
4
) 
PE
RS
U
LF
A
TE
 D
IG
ES
TI
O
N
 A
SC
OR
BI
C 
A
CI
D
 
M
ET
HO
D 
CH
LO
RO
PH
YL
L 
SP
EC
TR
OP
HO
TO
M
ET
RI
C 
M
ET
HO
D 
ZO
OP
LA
NK
TO
N,
 
PH
YT
OP
LA
NK
TO
N 
ID
EN
TI
FI
C
A
TI
O
N
 O
F 
AQ
UA
TIC
 O
RG
AN
IS
M
S 
M
ET
A
BO
LI
C 
RA
TE
 
PR
O
D
U
CT
IV
IT
Y
, 
OX
YG
EN
 M
ET
HO
D 
M
ET
HO
D 
20
5 
21
2 
42
3 
20
9 
20
9 
A
 
20
9 
A
 
20
9 
c 
40
3 
42
1 
B
 
42
1 
F 
41
7 
c 
41
7 
E 
41
8 
c 
42
4 
C 
II
I 
42
4F
 
10
02
 G
 1
 
10
07
 A
 
10
02
 
I 
2 
!\.
) 
!\.
) 
23 
suspended solids, and dissolved solids. Samples of 100 mL 
were used to determine alkalinity (pH indicator titration) 
and ammonia (phenate and selective electrode methods). A 
100 mL sample (25 mL lake water 75 mL EDTA) was used to 
determine nitrate/nitrite nitrogen (cadmium reduction 
method). Lake samples occasionally required dilution (1:1) 
with distilled water. 
Total and suspended solids were determined by placing a 
40 mL sample into a porcelain dish and a corresponding 100 
mL sample was filtered using a .45 µm pore size Gouch 
crucible and filter. The dish and filter were oven dried at 
100 - 105 °C for 24 hours and weighed using an analytical 
balance. Dissolved solids were determined by difference 
(APHA 1985) 
Biological Characteristics 
Zooplankton composite samples were comprised of four 
successive tows from bottom to surface using a Wisconsin 
plankton net. Each sample was preserved in 4% formaldehyde. 
Zooplankton were mounted in Hoyer's fluid and then examined 
using a compound microscope. Hoyer's fluid is a clearing 
agent which aids in identification of zooplankton by 
removing all organic matter and leaving only the chitinous 
exoskeleton. Individual zooplankters were identified 
according to the key provided by Pennak (1979). Density 
estimates were made by counting all zooplankton in each of 
24 
five 1 mL subsamples. Counts were made at lOOx using a 
Sedgewick-Rafter counting chamber. Calanoid and cyclopoid 
nauplii were counted together as one group. Organism 
·densities were reported in number per cubic meter of water 
volume. 
Estimates of the amount of food resources available to 
the zooplankton in Lake Taylorville are based on 
measurements of productivity, chlorophyll s and 
phytoplankton standing crop. A non-metallic Van Dorn water 
bottle was used to obtain water samples from the DAM site at 
depths for primary productivity determinations. One dark, 
one light, and one initial BOD bottles (300 mL) were filled 
with water from a single sample at each depth. The light 
and dark bottles were incubated at their respective depths 
for a 4 hour period (generally 1000 to 1400 hrs.). 
Dissolved oxygen was measured using the azide modification 
of the Winkler method for the determinations of gross and 
net productivity as well as respiration. Gross productivity 
was determined as the difference in oxygen concentrations 
between the light and initial bottles while net productivity 
was determined as the difference in oxygen concentrations 
between the light and dark bottles. The difference in 
oxygen concentrations between the initial and dark bottles 
was used to determine respiration (APHA 1985). Data on 
phytoplankton standing crops and chlorophyll s 
concentrations were obtained from a concurrent investigation 
25 
of Lake Taylorville by Phipps (1994). 
Statistical Analysis 
Total zooplankton density (# m-3 ) were analyzed using 
one-way analysis of variance followed by the Scheffe' test 
in order to identify differences in density among the dam, 
mid-lake, and inflow sample sites (Sokal and Rohlf, 1981). 
Pearson product-moment correlation analysis was used to 
measure the intensity of association between the physical 
and chemical water quality parameters measured and total 
zooplankton density of Lake Taylorville (Sokal and Rohlf, 
1981). Statistical analysis were performed using Data Desk 
statistics program on a Macintosh Performa 475 (Vellman, 
1988) • 
RESULTS AND DISCUSSION 
Physical I Chemical Analysis 
Temperature 
All three sample sites were isothermal from 1 January 
1993 through 21 January 1994 with less than a 2°C variation 
in temperature from surface to bottom (Figure 5) . Lakes 
typically undergo seasonal variations in temperature through 
the water column known as summer thermal stratification 
(Wetzel 1975). The warm upper layer is known as the 
epilimnion, the metalimnion or thermocline is a zone of 
rapid temperature change, and the hypolimnion is the cold 
lower layer of a lake. The DAM site exhibited only weak 
stratification on 14 June 1993 when a surface temperature of 
25°C was observed in conjunction with a bottom temperature 
of 21.5°C and on 21 January 1994 when a surface temperature 
of 0.5°C was observed in conjunction with a bottom 
temperature of 4°C). MIDLAKE site was weakly stratified on 
26 May 1993 and 21 January 1994 with surface and bottom 
temperatures of 24 - 19.5°C and 0.5 - 3°C respectively. The 
lack of thermal stratification may be due in part to the 
shallow depth of the lake. Surface temperatures generally 
increased from nearly 0°C on 21 January 1994 to 31°C on 27 
July 1993. Temperature at the INFLOW site also showed weak 
stratification on 26 May 1993 and 27 July 1993 with surface 
and bottom temperatures of 20 - 20°C and 31 - 27°C 
respectively. Because the inflow site was sampled later in 
the day (ca. 12 - 1 pm), slightly higher temperatures were 
27 
28 
Figure 5. Surface temperature (°C) of Lake Taylorville from 
05 February 93 to 21 January 1994 at the DAM, 
MID-LAKE, and INFLOW sample sites. 
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observed at that site. Thus, site differences with regard 
to temperature can be considered insignificant (Tables 8, 9, 
and 10 in the appendix). 
Dissolved Oxygen 
Surface waters in Lake Taylorville tended to be at or 
near oxygen saturation for each sampling date excluding 07 
and 18 September 1993 (Figure 6). Orthograde oxygen curves 
were observed at all three sites from 5 February to 10 May 
1993. oxygen curves became clinograde near the end of May 
with this pattern persisting through the month of January 
1994. On 10 June dissolved oxygen concentrations decreased 
to levels with the potential to stress fish and other fauna 
when bottom concentrations of 2. 2 mg L-1 , 3. 8 mg L-1 , and 1. 5 
mg L-1 were observed at the DAM, MIDLAKE, and INFLOW 
respectively as well as on 27 July when bottom 
concentrations decreased at the DAM, MIDLAKE, and INFLOW to 
1. 9 mg L-1 , 1. 9 mg L-1 , and 1. 4 mg L-1 respectively. On 07 and 
18 September the concentration of oxygen at all depths at 
all three sites also decreased to low levels (Tables 12, 13, 
and 14 in the appendix). 
The saturation of oxygen in water is affected by wind 
as well as temperature. The solubility of oxygen in water 
is inversely related to temperature. oxygen can enter into 
the water column as a by product of photosynthesis, from the 
atmosphere, and as contributions from tributary inflows. 
Wind-driven mixing of the water column as well as tributary 
31 
Figure 6. Dissolved oxygen concentrations (mg ~1 ) of the 
surface water at the DAM, MIDLAKE, AND INFLOW 
in Lake Taylorville between 5 February 93 and 
21 January 1994. 
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inflows tends to enhance oxygenation of subsurface waters. 
Failure of Lake Taylorville to stratify thermally most 
likely results in frequent wind-driven mixing of the entire 
water column(polymixis) preventing development of anoxic 
conditions in deeper waters. 
ruI 
Surface water pH ranged from 6.05 to 6.85 at the DAM, 
from 6.05 to 7.25 at MIDLAKE, and from 6.20 to 7.50 at the 
INFLOW (Figure 7). Typically, pH did not vary by more than 
0.5 units from surface to bottom at any of the three sites. 
The lack of pH data in October and November is the result of 
a malfunctioning pH meter (Tables 15, 16, and 17 in the 
appendix) . 
Secchi Depth 
Secchi depth ranged from a high of 0.69 m to a low of 
0.13 mat the DAM while the MIDLAKE had a high of 0.61 m and 
a low of 0.10 m. The secchi depth for the inflow ranged 
from a high of 0.58 m to a low of 0.08 m (Figure 8; Table 20 
in appendix). As indicated by secchi depth, the euphotic 
zone (secchi depth X 1.5) was never greater than one meter 
throughout the sample period classifying Lake Taylorville as 
eutrophic for secchi depth (Table 3}. 
Solids and Conductivity 
Surface concentrations (mg ~1 ) of total solids {TS}, 
total suspended solids (TSS}, and total dissolved solids 
(TDS) at the DAM ranged from a high of 372.5, 155, and 329, 
34 
Figure 7. Surface water pH at the DAM, MIDLAKE, and INFLOW 
in Lake Taylorville from 5 February 93 - 21 
January 94. 
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Figure 8. Secchi depth (meters) at the DAM, MIDLAKE, and 
INFLOW in Lake Taylorville from 5 February 93 -
21 January 94. 
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Table 3. Classification by Allum et al. {1977) of the 
trophic status of a lake using secchi depth. 
CLASSIFICATION SECCHI DEPTH 
Oligotrophic > 3.7 m 
Mesotrophic 2.0 ~ 3.7 m 
Eu trophic < 2.0 m 
39 
respectively, to a low of 158.5, 10, and 97.5, respectively. 
The MIDLAKE surface concentrations (mg L-1) of TS, TSS, and 
TDS ranged from a high of 477.5, 150, 329.4, respectively, 
to a low of 155, 12, and 70, respectively, while the TS, 
TSS, and TDS concentrations (mg ~1 ) at the surface of the 
INFLOW ranged from a high of 507.5, 142.5, and 385.6, 
respectively, to a low of 187.5, 25, and 135, respectively 
(Tables 22, 23, and 24 in the appendix). Conductivity 
tended to increase at all three sites from February through 
June then fluctuated randomly from July through January 
(Figure 9; Tables 25, 26, and 27 in the appendix). 
Conductivity is the ability of an aqueous solution to 
carry a current (APHA 1985). This ability depends on the 
presence of dissolved solids such as anions (e.g., PO~ and 
NO~) and cations (e.g., Mg++ and ca++). Total dissolved 
solids and conductivity are water quality characteristics 
which can be used to index nutrient availability. The 
quantity and quality of dissolved solids present in a body 
of water determines its nutrient and mineral values. 
Surface waters which are high in dissolved solids typically 
experience frequent algal blooms due to the ready 
availability of algal nutrients. It was observed in Oneida 
Lake, New York, that high TDS content accompanied high algal 
production (Greeson 1971). He concluded that when TDS 
content are high, no element, ion, or compound present is 
likely to be a limiting factor for algal production, 
40 
Figure 9. Surface concentrations (mg ~1 ) of total 
dissolved solids and conductivity (µmhos cm-1) at 
the DAM, MIDLAKE, and INFLOW of Lake Taylorville 
from 5 February 93 and 21 January 1994. 
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therefore, total dissolved solids and conductivity are an 
important index of potential algal productivity. 
Alkalinity 
Alkalinity, expressed as CaC03 , is the capacity of 
water to neutralize an acid. Alkalinity of many surface 
waters is primarily a function of carbonate, bicarbonate, 
and hydroxide as well as borates, phosphates, silicates, or 
other basic content and is measured by the concentration of 
these constituents (APHA 1985). The carbonate system may 
also provide a source of carbon for photosynthesis. When 
phosphorus and nitrogen are adequate to support algal 
productivity, carbon may become limiting. Alkalinity also 
provides a relatively direct index of available carbon 
dioxide. However, it has been observed that primary 
productivity and total alkalinity are only related at 
alkalinities less than 48 mg HCOi as caco3 (Moyle 1949). 
Waters with alkalinities above this level provide sufficient 
amounts of carbon dioxide for productivity precluding carbon 
limitation. Phenolphthalein alkalinity was not observed in 
surface or bottom waters of Lake Taylorville from February 
1993 to January 1994. Hence, total alkalinity was 
equivalent to bicarbonate alkalinity which was typically 100 
± 20 mg HCo3- as CaC03 at all sites (Figure 10; Tables 18, 
19, and 20 in the appendix). Therefore, carbon limitation 
of productivity in Lake Taylorville is unlikely. 
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Figure 10. Milligrams of CaC03 L-1 at the DAM, MIDLAKE, and 
INFLOW in Lake Taylorville from 05 February 93 
and 21 January 1994. 
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Phosphates and Nitrates 
Assays for specific nutrients revealed a trend of 
decreasing availability from February through August and an 
increase in availability from September through January. 
Ammonia was below detection 1 imi ts ( BDL; DL = o. 8 mg L-1) on 
most sample dates but was detected at the DAM site on 29 
June, at the MIDLAKE site 2 on 18 September, and at the 
INFLOW site on 14 June, 18 September, and 23 October (Tables 
28, 29, and 30 in the appendix). Nitrates showed high 
concentrations in the winter of 1993 and 1994 with very low 
concentrations in August of 1993 (Figure 11: Tables 28, 29, 
and 30 in the appendix). Dissolved phosphorus levels also 
revealed a trend of decreasing availability from February 
through July and an increase in availability from July 
through October and again decreasing in November through 
January at the DAM, MIDLAKE, and INFLOW surface samples 
(Figure 12; Tables 31, 32, and 33 in the appendix). Total 
phosphate levels were highly variable exhibiting no apparent 
trend (Figure 13; Tables 31, 32, and 33 in the appendix). 
Available nitrogen is roughly equivalent to total 
inorganic nitrogen (NH3-N + N02-N + N03-N) and available 
phosphorus can be equated to total dissolved phosphorus. 
Mass ratios of available nitrogen to available phosphorus at 
all three sampling sites in Lake Taylorville were never less 
than 20 : 1 from February 1993 through 14 July 1994 
indicating that phosphorus is the limiting nutrient (Table 
46 
Figure 11. Surface water concentrations (mg L-1) of 
nitrates/nitrites (NOx} at the DAM, MIDLAKE, and 
INFLOW in Lake Taylorville from 5 February 93 to 
21 January 1994. 
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Figure 12. Surface water concentrations (mg ~1 ) of 
dissolved phosphates at the DAM, MIDLAKE, and 
INFLOW in Lake Taylorville from 5 February 93 -
21 January 1994. 
49 
Dissolved Phosphate (mg/L) 
0.4 05 Feb 93 
/ 21 Jan 94 
0.3 
0.2 
0.1 
1 51 101 151 201 251 301 351 
DAYS 
-- DAM -I- MIDLAKE ----*-- INFLOW 
50 
Figure 13. Surface water concentrations (mg ~1 ) of total 
phosphates at the DAM, MIDLAKE, and INFLOW in 
Lake Taylorville from 5 February 93 to 21 
January 1994. 
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4). However, on August 11, 09 and 18 September mass ratios 
were between 5 : 1 and 10 : 1 indicating neither is limiting 
and on 23 August mass ratios were below 5 : 1 at all three 
sites indicating that nitrogen is the limiting nutrient. 
Trophic State Index 
A trophic state index (TSI) which provides a numerical 
-
relationship between O and 100 for lakes can be calculated 
from Secchi depth and surface concentrations of chlorophyll 
£and total phosphorus (Carlson 1977). A value of O would 
indicate an oligotrophic state while a value of 100 
indicates a eutrophic state. An index of 50 indicates a 
mesotrophic state. Each predictor variable should provide 
comparable values when converted to the trophic scale 
because of their presumed relationships, i.e., phosphorus is 
the limiting nutrient and Secchi depth is dependent 
primarily on phytoplankton density. 
In Lake Taylorville, TSI's based on total phosphorus, 
Secchi depth and chlorophyll £ indicate a eutrophic body of 
water. However, values for total phosphorus and Secchi 
depth were consistently higher than TSI's based on 
chlorophyll£ and in April TSI's for chlorophyll £ indicate 
a mesotrophic state (Table 5). The indication of a higher 
trophic state by data on Secchi depth and total phosphorus 
than by data on chlorophyll £ suggests that there is 
sufficient phosphorus to support larger phytoplankton 
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Table 4. Ratios of available nitrogen to available 
phosphorus observed at DAM, MIDLAKE, and INFLOW in 
Lake Taylorville from 5 February 93 to 11 February 
1994. 
Date SITE 1 SITE 2 SITE 3 
5 February 21:1 22:1 64:1 
17 March 20:1 20:1 30:1 
10 April 82:1 103:1 362:1 
28 April 63:1 25:1 18:1 
10 May 45:1 45:1 112:1 
26 May 43:1 54:1 112:1 
14 June 56:1 46:1 34:1 
29 June 68:1 28:1 58:1 
14 July 39:1 42:1 23:1 
27 July 52:1 15:1 13:1 
11 August 6:1 8:1 6:1 
23 August 2:1 2:1 
9 September 6:1 7:1 9:1 
18 September 9:1 8:1 8:1 
23 October 41:1 20:1 9:1 
20 November 183:1 29:1 244:1 
21 January 5.6 
Table 5. Carlson's (1977) trophic state indices based on Secchi depth, total phosphorus, and chlorophyll 
~ calculated for the dam, mid-lake, and inflow sample sites in Lake Taylorville from 5 February 
93 - 21 January 94. 
TSI (chlorophyll ~) TSI (total phosphorus) TSI (Secchi depth) 
DATE DAM MID-LAKE INFLOW DAM MID-LAKE INFLOW DAM MID-LAKE INFLOW 
930205 --- --- ---0 82.0 94.0 74.0 81.0 84.0 79.0 
930317 --- --- --- 91.0 83.0 83.0 81.0 81.0 81.0 
930410 45.0 --- --- 82.0 69.0 71.0 77 .o 77.0 85.0 
930428 38.0 --- 44.0 85.0 95.0 90.0 86.0 93.0 95.0 
930510 73.0 73.0 76.0 73.0 71.0 67.0 87.0 93.0 87.0 
930526 70.0 65.0 76.0 79.0 77.0 78.0 79.0 79.0 80.0 
930614 74.0 77 .o 82.0 77.0 83.0 90.0 73.0 84.0 90.0 
930629 67.0 59.0 77.0 70.0 76.0 79.0 72 .0 73.0 78.0 
930714 63.0 59.0 63.0 76.0 73.0 74.0 71.0 69.0 80.0 
930727 47.0 40.0 43.0 69.0 63.0 75.0 67.0 65.0 79.0 
930811 56.0 51.0 63.0 76.0 79.0 84.0 71.0 69.0 77 .o 
930823 51.0 54.0 65.0 74.0 68.0 83.0 71.0 71.0 80.0 
930807 63.0 58.0 61.0 83.0 83.0 86.0 78.0 80.0 81.0 
930918 53.0 56.0 65.0 76.0 88.0 99.0 70.0 69.0 77 .o 
931023 --- 54.0 --- 76.0 88.0 99.0 73 • 0 I 73.0 80.0 
931120 47.0 47.0 40.0 97.0 95.0 93.0 90.0 93.0 93.0 
940121 --- --- --- --- --- --- 65.0 70.0 68.0 
tJl 
""' 
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populations if more light were available. Suspended 
inorganic particles may attenuate enough light to prevent 
phytoplankton biomass, as indexed by chlorophyll s, from 
attaining the magnitudes possible in clearer waters. 
Biological Analysis 
Chlorophyll a 
Because it is a component of all photosynthetic algae, 
chlorophyll s can be used as an index of phytoplankton 
standing crop. As such, phytoplankton density as indexed by 
chlorophyll s (mg m-3 ) in Lake Taylorville algal standing 
crop exhibited a marked increase between 28 April and 14 
June for all three sample sites. Chlorophyll s 
concentrations had a sharp decline on 29 June to levels 
typical of the rest of the year (Figure 14; table 33 in the 
appendix). 
Zooplankton Composition 
Fourteen zooplankton species in 13 genera were 
identified from collections made at all three sample sites. 
Of these, four species were Cladocera, five species were 
Copepoda, and five species were Rotifera. The principal 
zooplankton were classified into four major groups according 
to taxonomic differences (Table 6). The rotifers dominated 
the community comprising 57% of the total numbers at all 
three sample sites, while the nauplii, copepoda and 
cladocerans comprised 26, 35 and 8% of the total density, 
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Figure 14. Surface water concentrations (mg m~) of 
Chlorophyll £ (uncorrected for phaeophytin) at 
the DAM, MIDLAKE, and INFLOW in Lake 
Taylorville from 5 February 93 - 21 January 94. 
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Table 6. Summary of principal taxa comprising the 
zooplankton community of Lake Taylorville, Illinois 
(03Febuary93 through 21January94), including 
percent composition in terms of density (# cm-3 ) 
over all dates at all sample sites. 
TAXON DAM MID-LAKE .. INFLOW 
CLADOCERA 11.2 8.8 3 
Diaphanasoma sp. 4.6 3.6 2.3 
Daphnia sp. 4.4 2.6 0.5 
Bosmina sp. 0.6 0.5 0.1 
Un. ID 1. 6 0 0 
COPEPODA 12.7 8 3.6 
cyclopoid I 5.3 4.4 1.3 
Cyclopoid II 0.3 0.1 0 
Diaptomus sp. 4.7 3.6 2.3 
Harpaticoid sp. 3.4 Present• Present• 
NAUPLII 27.8 31. 6 20.1 
ROT I FERA 47.3 51. 6 73.3 
Brachionus sp. 40.3 40.3 68.9 
Keratella sp. 1.5 1.1 0.8 
Kellicotia sp. 0 0 Present• 
Asplanchna sp. Present• 0.3 0 
Polyarthra sp. 11. 7 10.2 3.6 
• Less than one percent of total population. 
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respectively. Brachionus sp. was the largest contributor to 
the total density, followed by Copepod nauplii and 
Polyarthra sp. Grazing zooplankton, Cyclopoid sp. I and 
Diaphanasoma sp. had the largest percentages of total 
numbers followed by Daphnia sp. over all three sites. 
Bosmina sp., Harpaticoid, and Keratella sp. contained the 
next largest group of zooplankton, while the unidentified 
-Cladocera, Cyclopoid II, as well as Kellicotia sp. and 
Asplanchna sp. had the smallest group of the total 
zooplankton density. 
Seasonal variations in the density of the major 
zooplankton groups showed similar general patterns at all 
three sample sites (Figure 15; Table 35 in the appendix). 
The rotif ers outnumbered all other groups throughout the 
study which is characteristic of a eutrophic system. Two 
population density peaks were observed in each of the major 
groups during the study on 29 June and 23 August, while two 
population declines were observed in each group on 10 May 
and 19 September. Despite similar seasonal patterns in 
density among the major divisions, total zooplankton numbers 
at the DAM were significantly larger than at MIDLAKE or 
INFLOW, while total zooplankton numbers between the MIDLAKE 
and INFLOW were not significantly different (P > 0.05) 
(Table 35 in the appendix). 
Brachionus exhibited a density peak in June and August 
at all three sample sites, as well as in late May at the 
60 
Figure 15. Total zooplankton density (# m-3 ) at the 
DAM, MIDLAKE, and INFLOW in Lake Taylorville 
from 5 February 93 and 21 January 1994. 
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INFLOW (Figure 16). During the late spring and summer 
months the rotifers experienced sharp population declines. 
Brachionus recovered in late September and November at the 
dam but remained at low densities throughout the fall and 
winter mid-lake and inflow samples. Polyarthra had a 
population maximum in February and March at the dam before 
declining to low numbers for the rest of the year at all 
three sample sites (Tables 36, 37, and 38 in the appendix). 
The nauplii were the dominant Copepoda at all three 
sample sites with the largest population density occurring 
in the late spring and summer months (Figure 17). The 
nauplii maintained a population at the DAM and MIDLAKE sites 
during the late winter months but declined to a very low 
density in the fall and early winter at all 3 Sites with the 
population starting to recover in January 94 at the DAM. 
Cyclopoid I and Diaptomus had population maximums throughout 
the summer months but virtually disappearing in the spring, 
fall, and winter for all 3 sample sites. Harpaticoid had a 
population peak at the DAM replacing the nauplii for the 
month of May but did not appear again at any site (Tables 
39, 40, and 41 in the appendix). 
The Cladocerans appeared in the summer months at all sites 
with Diaphanasoma comprising the largest density (Figure 
18). Daphnia maintained a large population throughout the 
summer as well. Bosmina had a large population increase at 
the MIDLAKE site for the month of May and reappeared again 
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Figure 16. Total rotifera density (# m-3 ) at the DAM, 
MIDLAKE, and INFLOW in Lake Taylorville from 5 
February 93 and 21 January 1994. 
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Figure 17. Total Copepod density (# m-3 ) at the DAM, 
MIDLAKE, and INFLOW in Lake Taylorville from 5 
February 93 and 21 January 1994. 
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Figure 18. Total Cladocera density (# m-3 ) at the DAM, 
MIDLAKE, and INFLOW at Lake Taylorville from 5 
February 93 and 21 January 1994. 
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in October but low numbers were observed at the DAM and 
MIDLAKE sites (tables 42, 43, and 44 in the appendix). 
The zooplankton community at Lake Taylorville underwent 
seasonal changes in density and in one case species 
composition. Changes in the natural environment such as 
seasonal periodicity in the food supply, and their effects 
on zooplankton populations have been well documented 
(Hutchinson 1967; Brooks 1957; Allan 1976; Gliwicz 1977; 
Kerfoot and Pastorok 1978). 
The zooplankton community was observed to have very low 
numbers in the winter population consisting mainly of 
nauplii, Diaptomus, and two rotifer species Brachionus and 
Polyarthra. Phytoplankton concentrations were also minimal 
during the winter months. Other investigators have also 
observed that Diaptomus are able to persist in nutritionally 
deficient environments by reason of a highly specialized and 
discriminatory feeding mechanism (McNaught 1975; Allan 1976; 
Porter 1977). The absence of other zooplankters, such as 
cladocerans and cyclopoid copepod, during winter may result 
from the formation of resting stages that lie dormant in the 
lake sediments (Hutchinson 1967). 
The marginal zooplankton population observed over 
winter demonstrated a rapid increase in population density 
in all groups during the spring, culminating in a June peak. 
In late-April, increasing chlorophyll ~ concentrations and 
phytoplankton density were observed to precede a drastic 
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increase in zooplankton density. In such a nutritionally 
rich medium along with little predatory pressure, 
competition between herbivorous rotifers, cladocerans, and 
copepods was probably minimal. However, in early May the 
rotifer population experienced a rapid decline but quickly 
recovered in June. As the growing numbers of herbivores 
begin to deplete the food supply, the larger, more efficient 
zooplankters may be competitively limiting the smaller 
inefficient species due to a higher filtering rate and 
greater food range, in accordance with the ''size-efficiency 
hypothesis" (Brooks and Dodson 1965). With the rapid return 
of the rotifera in June, a food source in the form of 
bacteria and dilute nutrients might have become available to 
them from an increase in runoff due to above average 
precipitation during the spring and summer months. It is 
unlikely that vertebrate and invertebrate predation was 
responsible for the reduction in rotifer species due to 
light limitation on sight dependent predators. 
The zooplankton continued to maintain large densities 
throughout the summer months. Although Daphnia was present 
in large numbers, a population maximum for Diaphanasoma was 
also observed. The appearance of the smaller herbivores 
along with the larger may be partially linked to an increase 
in nannoplankton during the spring and summer season. 
Because larger organisms, like Daphnia, do not utilize 
nannoplankton, the increase of summer nannoplankton might 
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benefit the development of smaller and competitively weaker 
species like Diaphanasoma {Gliwicz 1977). 
The maintenance of smaller sized individuals in the 
zooplankton community during mid-summer has been suggested 
to reflect low intensity predation on larger organisms by 
spiny-rayed fish {Gibbons and Funk 1982). However, this may 
not be the case for Lake Taylorville. With the large amount 
of suspended silt and clay present in the lake reducing the 
light regime, potential prey items are not seen by sight 
selective predators, therefore, prey are able to escape 
predation (Zaret 1972). 
The zooplankton community had a sharp decline in 
density to a low fall population consisting of mainly 
rotifers. The initial decrease may have been due to low 
oxygen concentrations in September {Tables 12, 13, and 14 in 
the appendix). The maintenance of low zooplankton 
populations during the end of the study period may have been 
a result of a low phytoplankton population in the fall and 
winter. The rotifera continue to decline in numbers into 
January 94. This may be a result of reduced concentrations 
of bacteria and detritus as well as phytoplankton available 
to the rotifera. 
CORRELATION OF ZOOPLANKTON DENSITY AND 
WATER QUALITY 
"The purpose of correlation analysis is to measure the 
intensity of association observed between any pair of 
variables and to test whether it is greater than could be 
expected by chance alone. Once established, such an 
association is likely to lead to reasoning about causal 
relationships between the variables" (Sokal and Rohlf 1981). 
Pearson product-moment correlation were determined for total 
zooplankton density with all other variables [secchi disk, 
pH, conductivity (COND) , temperature (TEMP) , dissolved 
oxygen (DO), alkalinity (ALK), total and dissolved 
phosphates (TP and DP respectively), nitrates (NO), total, 
suspended, and dissolved solids (TS, SS, DS respectively), 
chlorophyll£ (CHL £) and algal units). Secchi depth, pH, 
DO, ALK, TP, DP, TS, SS, DS, CHL £, were all poorly 
correlated with zooplankton density, while COND, TEMP, NO, 
and ALGAL UNITS showed a stronger correlation (Table 7). 
Zooplankton exhibit periodic and sometimes quite 
striking cycles of abundance during the year (Pennak 1978). 
With increasing food supplies from photosynthesis (algae, 
detritus, bacteria) and rising temperatures, zooplankton 
populations may increase in the spring, summer, and or early 
fall. In Cladocerans, temperature increases the rate of 
molting and brood production, while rising food supply 
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increases the egg number per brood (Wetzel 1975). 
There was a good correlation between total zooplankton 
density and the temperature at all three sample sites and a 
strong correlation between zooplankton density and algal 
units a the DAM. Phipps et al. (1994), suggest that Lake 
Taylorville is not nutrient limited. In fact, the 
correlations between algae and the variables phosphorus and 
nitrogen are negative for Lake Taylorville (Phipps 1994). 
He suggests that since Lake Taylorville is not limited by 
phosphorus or nitrogen, any increase in phytoplankton 
productivity will decrease phosphate and nitrate 
concentrations. Therefore, nutrient concentrations may 
decrease as a result of increased uptake by a larger 
phytoplankton population. The strong negative correlation 
between total zooplankton density and the phosphate and 
nitrate is merely an artifact of the apparently strong 
influence of algal density on zooplankton abundance. 
CONCLUSION 
THE TRI-ZONAL SYSTEM 
In a typical reservoir the largest population of 
zooplankton will usually be found in the transitional zone 
(Figure 19). This may be related to the characteristics of 
the transitional zone such as low flow, sedimentation, and 
an improved photic zone. Also characteristic of the 
transitional zone of a typical reservoir are the largest 
concentrations of nutrients and phytoplankton pop~lations. 
This large population of phytoplankton found in the 
transition zone provides a food base, which would allow 
zooplankton to increase in density, all else being equal. 
However, this is not the situation at Lake Taylorville. 
Because there is no significant difference (P > o.Ol) in 
nutrient concentrations, as well as the other chemical and 
physical parameters measured, from the INFLOW, MIDLAKE, and 
DAM sample sites, I suggest that Lake Taylorville contains 
only the characteristics of a riverine zone throughout, with 
only a slight tendency to approach a transitional state at 
the DAM site (Figure 19). I base this conclusion on the 
density of zooplankton present at the DAM compared to the 
density of zooplankton present at the INFLOW and MIDLAKE 
sites. The fact that there is a significantly larger 
population of zooplankton at the DAM site than at the 
MIDLAKE or INFLOW sites may indicate a transition in the 
population of zooplankton at the DAM from that at the 
MIDLAKE and INFLOW sites. The population of zooplankton at 
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Figure 15. Zooplankton density of an idea reservoir as 
compared to Lake Taylorville. 
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the MIDLAKE and INFLOW sample sites were not significantly 
different from each other suggesting the maintenance of one 
zone, in this case, a riverine zone. The increase in 
zooplankton at the DAM site may indicate that conditions are 
or may be improving from the INFLOW and MIDLAKE sites such 
as phytoplankton productivity (Phipps 1994). Improved 
phytoplankton productivity could provide more food for the 
.. 
zooplankton, in turn, improving their productivity. 
Phytoplankton productivity was not measured at the MIDLAKE 
or INFLOW sample sites so this argument is some what 
speculative. 
CYCLES OF ABUNDANCE AND BOTTOM UP EFFECTS 
Certain zooplankton species are designated as monocyclic, 
dicyclic, polycyclic or acyclic and perennial according to 
whether their annual population curves have one, two, 
several, or no pronounced peaks (Pennak 1978). I suggest 
that the zooplankton population curves for Lake Taylorville 
are polycyclic for the Rotifera, Copepoda, and Cladocera 
during the summer season (Figure 16, 17, and 18). 
Limnologists traditionally believed that control of 
phytoplankton productivity and community composition was a 
function of physical and chemical factors (Wetzel 1983, 
Harris 1980). However, biotic factors (such as food web 
interactions)can also affect primary production levels 
(Carpenter 1985). The cascading trophic-interactions 
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hypothesis (Carpenter and Kitchell 1984, Carpenter et al. 
1985) suggests that lake ecosystem productivity is regulated 
hierarchically through both biotic and abiotic mechanisms 
and that much of the unexplained variance in lake 
productivity results from differences in food-web structure 
and trophic interactions. Thus, differences in piscivory 
"cascade" down the food web and are expressed in the 
" 
population dynamics and behaviors of zooplanktivorous fishes 
and their herbivorous prey as well as in the composition and 
productivity of the phytoplankton community. Whole-lake 
manipulations of fish populations were performed to test the 
hypothesis that higher trophic levels regulate zooplankton 
and phytoplankton community structure, biomass, and primary 
productivity (Carpenter et al. 1987). Abiotic factors and 
food-web effects were found to be equally important 
regulators of lake productivity. 
Zooplankton density of Lake Taylorville is limited most 
likely by phytoplankton productivity. Because primary 
production is light limited, the light regime may also set 
the upper limit on zooplankton standing crop. Therefore, 
"bottom up" effects of trophic interaction on lake 
productivity limited zooplankton density. A reduced photic 
depth may also provide a refuge for zooplankton thereby 
reducing size selective plantivory or "top down" effects on 
the zooplankton community structure. 
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Table 8. Temperature profiles ( oc) at the DAM in Lake 
Taylorville from 5 February 93 - 21 January 1994. 
SAMPLE DEPTH (m} 
DATE 0 0.5 1.0 1.5 2.0 3.0 4.0 BOT. 
930205 3.0 2.0 2.0 2.0 1.5 1. 5 1.5 2.0 
930317 1. 0 1. 0 1.0 1.5 1.5 1.5 1.5 1.5 
930410 11.0 11. 0 11.0 11.0 10.0 11.0 10;5 10.5 
930428 11.5 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
930510 21.0 20.5 20.5 20.5 20.5 20.0 20.0 20.0 
930526 20.0 20.0 19.0 19.0 19.0 19.0 19.0 19.0 
930614 25.0 25.0 25.0 25.0 25.0 23.5 22.5 21.5 
930629 27.0 27.0 27.0 27.0 27.0 26.5 26.5 26.5 
930714 28.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 
930727 28.0 28.0 28.0 28.0 27.5 27.0 27.0 27.0 
930811 26.5 26.0 26.0 26.0 26.0 26.0 26.0 26.0 
930823 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 
930907 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 
930918 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 
931023 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 
931120 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
940121 0.5 1. 0 2.0 2.0 2.0 3.0 3.5 4.0 
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Table 9. Temperature profiles {°C) at the MID LAKE in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE DEPTH (m} 
DATE 0 0.5 1. 0 1. 5 2.0 BOT. 
930205 3.0 2.0 2.0 2.0 2 ."O 2.0 
930317 2.0 2.0 2.0 2.0 2.0 2.0 
930410 12.0 12.0 12.0 12.0 11. 0 11. 0 
930428 17.0 15.0 15.0 15.0 15.0 14.5 
930510 22.0 21.0 21. 0 21. 0 21. 0 20.5 
930526 24.0 21. 0 20.0 19.5 19.5 19.0 
930614 25.0 25.0 24.5 24.0 23.0 23.0 
930629 27.0 27.0 26.5 26.0 26.0 26.0 
930714 28.0 28.0 28.0 27.5 27.5 27.5 
930727 29.0 28.0 28.0 28.0 28.0 27.0 
930811 28.0 28.0 27.5 27.0 26.0 26.0 
930823 28.0 28.0 27.5 27.0 27.0 27.0 
930907 23.0 23.0 23.0 23.0 23.0 22.5 
930918 18.5 18.0 18.0 18.0 18.0 16.0 
931023 14.0 13.5 13.0 13.0 13.0 13.0 
931120 7.0 6.5 6.5 6.0 6.0 6.0 
940121 0.5 1. 0 2.0 2.0 3.0 3.0 
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Table 10. Temperature profiles ( oc) at the INFLOW in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE DEPTH (m) 
DATE 0 0.5 1. 0 1. 5 BOT. 
930205 3.0 3.0 3.0 3.0 
930317 2.0 2.0 2.0 2.0 
930410 13.5 13.5 13.0 13.0 13.0 
930428 17.0 17.0 15.0 15.0 15.0 
930510 22.5 22.5 22.5 22.0 22.0 
930526 25.0 24.0 20.0 20.0 20.0 
930614 26.0 25.0 24.0 22.0 22.0 
930629 28.5 27.0 27.0 26.0 26.0 
930714 29.0 28.5 28.0 27.5 27.0 
930727 31. 0 30.0 28.0 27.0 27.0 
930811 28.0 27.5 27.0 25.5 25.5 
930823 28.0 27.5 27.0 26.5 26.5 
930907 22.0 22.0 21. 5 20.5 20.5 
930918 18.0 17.0 17.0 17.0 17.0 
931023 13.0 13.0 13.0 12.0 12.0 
931120 6.0 6.0 5.5 5.5 5.5 
940121 1. 0 2.0 2.0 2.0 2.0 
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Table 11. Dissolved oxygen profiles (mg L-1) at the DAM in 
Lake Taylorville from 5 February 93 - 21 
January 1994. 
SAMPLE DEPTH Cml 
DATE 0 0.5 1.0 1.5 2.0 3.0 4.0 
BOT. 
930205 9.7 9.8 9.8 9.8 9.8 9.5 9.2 9.7 
930317 12.6 12.5 12.6 12.7 12.6 12.5 12.9 12.6 
930410 10.0 10.0 10.0 10.0 9.8 9.4 9.8 9.2 
930428 8.1 7.7 7.7 7.7 7.8 7.7 7.7 7.8 
930510 7.2 7.0 7.2 6.8 7.1 7.0 6.9 6.6 
930526 8.0 7.7 7.5 6.9 6.8 6.8 7.0 6.9 
930614 10.4 10.2 10.0 9.3 8.5 5.6 4.5 2.2 
930629 6.9 6.8 6.8 6.2 5.5 5.2 4.8 4.8 
930714 6.7 6.7 6.8 6.2 5.4 6.4 5.5 5.1 
930727 9.7 9.5 9.4 9.4 6.9 5.2 2.9 1.9 
930811 7.2 6.7 5.8 4.3 4.6 4.6 4.4 3.6 
930823 6.1 5.7 5.6 5.4 5.3 5.3 5.2 5.1 
930907 2.0 1.8 1. 7 1.5 1.5 1. 5 1. 6 1. 7 
930918 2.3 2.4 1.9 1. 9 1.8 1. 6 1. 7 1. 7 
931023 9.2 8.6 8.4 8.2 8.2 8.1 8.0 7.9 
931120 8.6 8.4 7.9 7.9 7.9 8.0 8.0 7.8 
940121 7.8 5.1 
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Table 12. Dissolved oxygen profiles (mg L-1) at the MIDLAKE 
SAMPLE 
DATE 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
in Lake Taylorville from 5 February 93 - 21 January 
1994. 
0 
10.3 
13.0 
10.2 
6.9 
7.3 
11.4 
7.2 
7.4 
8.1 
10.2 
10.3 
6.1 
3.9 
5.4 
8.1 
8.6 
8.5 
0.5 
10.6 
13.1 
10.2 
6.9 
6.9 
10.0 
7.2 
6.6 
7.9 
8.6 
10.3 
5.4 
3.5 
5.6 
7.3 
9.0 
DEPTH Cml 
1.0 1.5 2.0 
9.5 
13.4 
10.2 
6.6 
6.8 
8.7 
6.5 
6.1 
6.9 
7.9 
10.3 
4.9 
3.3 
5.3 
6.9 
8.9 
10.7 
13.1 
10.0 
6.5 
6.8 
8.3 
5.2 
6.0 
5.6 
7.3 
9.4 
4.3 
3.3 
5.0 
6.7 
8.9 
10.4 
13.0 
9.9 
6.6 
6.6 
8.2 
4.4 
5.4 
5.0 
5.6 
6.2 
4.2 
3.2 
4.8 
6.7 
8.9 
3.0 
2.8 
2.7 
3.1 
4.2 
6.7 
9.1 
BOT. 
10.3 
9.8 
6.6 
6.2 
7.6 
3.8 
5.0 
4.6 
1.9 
2.7 
4.2 
3.0 
1.1 
6.5 
8.9 
7.5 
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Table 13. Dissolved oxygen profiles (mg L-1) at the INFLOW in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE DEPTH (m) 
DATE 0 0.5 1. 0 BOT. 
930205 12.3 12.3 12.2 
930317 13.1 12.2 13.3 13.1 
930410 9.8 10.0 9.8 9.2 
930428 7.1 6.8 6.7 6.5 
930510 7.8 7.6 7.4 7.3 
930526 16.2 16.8 15.0 9.4 
930614 4.8 4.3 3.6 1. 5 
930629 8.9 7.7 5.8 4.4 
930714 9.6 8.1 5.8 4.6 
930727 8.7 7.9 5.0 1.4 
930811 11. l 10.8 7.6 6.6 
930823 7.0 6.1 5.1 4.2 
930907 3.9 3.8 3.6 2.0 
930918 4.4 3.9 3.9 3.7 
931023 7.1 6.6 6.5 5.9 
931120 9.9 9.8 9.5 9.5 
940121 12.6 14.3 
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Table 14. Depth profiles of pH at the DAM in Lake Taylorville 
from 5 February 93 - 21 January 1994. 
SAMPLE DEPTH (m} 
DATE 0 0.5 1.0 1. 5 2.0 3.0 4.0 BOT 
930205 6.45 6.55 6.35 6.35 6.65 6.75 6.75 6.55 
930317 6.35 6.45 6.45 6.35 6.35 2.35 6.35 6.35 
930410 6.75 6.65 6.35 6.75 6.75 6.85 6.75 6.75 
930428 6.65 6.25 6.35 6.25 6.35 6.25 6.35 6.25 
930510 6.45 6.15 6.15 6.25 6.25 6.25 6.25 6.25 
930526 6.05 6.25 6.25 6.45 6.45 6.35 6.35 6.35 
930614 6.85 6.45 6.65 6.45 6.55 6.35 6.25 6.05 
930629 6.29 6.35 6.45 6.45 6.45 6.45 6.45 6.55 
930714 6.35 6.35 6.35 6.45 6.45 6.45 6.45 6.45 
930727 6.35 6.45 6.55 6.55 6.55 6.45 6.55 6.45 
930811 6.35 6.45 6.45 6.35 6.55 6.55 6.55 6.55 
930823 6.55 6.55 6.65 6.65 6.65 6.65 6.65 6.65 
930907 6.75 6.55 6.75 6.65 6.55 6.55 6.65 6.65 
930918 6.95 6.35 6.25 6.35 6.35 6.35 6.35 6.35 
931023 
931120 
940121 6.85 6.95 
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Table 15. Depth profiles of pH at the INFLOW in Lake 
Taylorville from 5 February 93 to 21 January 1994. 
SAMPLE DEPTH Cm) 
DATE 0 0.5 1. 0 1.5 2.0 BOT. 
930205 6.95 7.15 7.05 6.95 6.95 7.05 
930317 6.75 6.65 6.75 6.65 6.75 
930410 6.95 6.75 6.75 6.85 6.75 6.75 
930428 6.35 6.35 6.35 6.45 6.35 6.35 
930510 6.15 6.35 6.35 6.25 6.25 6.25 
930526 7.25 6.95 6.65 6.75 6.65 6.65 
930614 6.05 6.25 6.35 6.65 6.35 6.25 
930629 6.35 6.45 6.45 6.45 6.45 6.45 
930714 6.35 6.45 6.45 6.45 6.45 6.45 
930727 6.55 6.45 6.45 6.55 6.65 6.55 
930811 6.45 6.65 6.55 6.65 6.5 6.5 
930823 6.85 6.55 6.65 6.65 6.65 6.65 
930907 6.85 6.75 6.75 6.75 6.75 6.75 
930918 6.15 6.25 6.35 6.35 6.35 6.35 
931023 
931120 
940121 6.85 6.95 
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Table 16. Depth profiles of pH at the INFLOW in Lake 
Taylorville from 5 February 93 to 21 January 1994. 
SAMPLE DEPTH Cm) 
DATE 0 0.5 1.0 BOT. 
930205 7.15 7.25 7.35 7.35 
930317 6.45 6.55 6.45 6.45 
930410 6.95 6.85 6.85 6.85 
930428 6.45 6.35 6.35 6.35 
930510 6.25 6.25 6.35 6.35 
930526 7.55 7.65 7.45 7.15 
930614 6.45 6.35 6.35 6.45 
930629 6.45 6.45 6.55 6.55 
930714 6.45 6.45 6.45 6.45 
930727 6.45 6.55 6.55 6.65 
930811 6.75 6.55 6.65 6.65 
930823 6.55 6.65 6.65 6.65 
930907 6.85 6.75 6.75 6.75 
930918 6.25 6.25 6.05 6.05 
931023 
931120 
940121 6.95 6.85 
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Table 17. Bicarbonate alkalinity (mg L-1) of surface and 
bottom DAM samples in Lake Taylorville from 
5 February 93 - 21 January 1994. 
SAMPLE Bicarbonate Alkalinity (mg/L) 
DATE Surf ace Bottom 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
84.5 
86.4 
93.1 
106.6 
106.6 
105.6 
113.3 
12.1 
117.1 
112.3 
98.9 
113.3 
115.2 
84.5 
139.2 
84.5 
96.0 
95.0 
100.8 
111.4 
111. 4 
112.3 
123.0 
119.0 
112.3 
101. 8 
105.6 
113.3 
85.5 
143.0 
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Table 18. Bicarbonate alkalinity (mg L-1) of surf ace and 
bottom MIDLAKE samples in Lake Taylorville from 
5 February 93 - 21 January 1994. 
SAMPLE Bicarbonate Alkalinity (mg£L) 
DATE Surface Bottom 
930205 
930317 
930410 86.4 88.3 
930428 56.6 72.0 
930510 95.0 96.0 
930526 108.5 110.4 
930614 98.9 109.4 
930629 112.3 114.3 
930714 113.3 112.3 
930727 112.9 123.8 
930811 113.3 113.3 
930823 113.8 121.4 
930907 81. 6 83.5 
930918 104.6 97.0 
931023 121.0 121. 0 
931120 79.7 84.5 
940121 144.0 147.8 
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Table 19. Bicarbonate alkalinity (mg ~1 ) of surface and 
bottom INFLOW samples in Lake Taylorville from 5 
February 93 - 21 January 1994. 
SAMPLE Bicarbonate Alkalinity (mg/L) 
DATE Surf ace Bottom 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
126.7 
76.8 
124.8 
104.6 
73.0 
126.7 
127.7 
93.1 
88.3 
120.0 
73.9 
97.0 
111. 4 
87.4 
145.0 
107.5 
86.4 
115.2 
110.4 
76.8 
129.6 
130.6 
95.0 
90.2 
121. 0 
88.3 
95.0 
112.3 
86.4 
147.0 
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Table 20. Secchi depth (m) observed at the DAM, MID LAKE 
and INFLOW in Lake Taylorville from 5 February 
- 21 January 1994. 
DATE DAM MID LAKE INFLOW 
5 February 93 0.23 0.19 0.27 
17 March 93 0.23 0.24 0.23 
10 April 93 0.32 0.32 0.18 
28 April 93 0.17 0.10 0.09 
10 May 93 0.15 0.10 0.15 
26 May 93 0.27 0.27 0.25 
14 June 93 0.41 0.19 0.08 
29 June 93 0.43 0.41 0.28 
14 July 93 0.47 0.55 0.25 
27 July 93 0.60 0.61 0.27 
11 August 93 0.46 0.53 0.30 
23 August 93 0.48 0.47 0.27 
07 September 93 0.28 0.25 0.23 
18 September 93 0.51 0.52 0.30 
23 October 93 0.39 0.39 0.25 
20 November 93 0.13 0.10 0.10 
21 January 94 0.69 0.51 0.58 
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Table 21. Concentrations (mg L-1) of total solids (TS), 
total suspended solids (TSS), and total dissolved 
solids (TDS) for surf ace (Surf.) and bottom 
(Bot.) DAM site samples in Lake Taylorville from 
5 February 93 - 21 January 1994. 
SAMPLE TS TSS TDS 
DATE surf. Bot. Surf. Bot. Surf~ Bot. 
930205 158.5 151. 5 61. 0 58.5 97.5 92.8 
930317 273.3 261.1 73.2 63.4 200.1 197.7 
930410 319.6 341. 6 41.5 39.0 278.1 302.6 
930428 410.0 392.5 70.0 62.5 340.0 33.0 
930510 372.5 362.5 62.5 62.5 310.0 300.0 
930526 324.5 295.2 53.7 26.8 270.8 268.4 
930614 337.5 377.5 10.0 47.5 327.5 330.0 
930629 345.0 370.0 155.0 190.0 190.0 180.0 
930714 325.0 317.5 20.0 15.0 305.0 302.5 
930727 212.5 232.5 17.5 40.0 195.0 192.5 
930811 332.5 382.5 85.0 82.0 195.0 247.5 
930823 167.5 155.0 80.0 75.0 87.5 80.0 
930907 242.5 255.0 122.5 97.5 120.0 157.5 
930918 170.0 217.5 46.8 67.0 123.2 150.5 
931023 252.5 270.0 17.0 25.0 235.5 245.0 
931120 350.0 357.5 75.0 80.0 275.0 277.5 
940121 340.0 342.5 11. 0 12.0 329.0 330.5 
105 
Table 22. concentrations (mg L-1) of total solids (TS) I 
total suspended solids (TSS) I and total dissolved 
solids (TDS) for surf ace (Surf.) and bottom 
(Bot.) MIDLAKE samples in Lake Taylorville from 
5 February 93 - 21 January 1994. 
SAMPLE --1.Q_ TSS TDS 
DATE Surf. Bot. surf. Bot. Surf. Bot. 
930205 163.4 207.4 58.5 58.5 104.9 148.9 
930317 397.7 385.3 68.3 73.2 329.4 322.1 
930410 368.4 363.6 43.9 41. 5 324.5 322.1 
930428 477.5 490.0 150.0 167.5 327.5 322.5 
930510 345.0 392.5 47.5 87.5 297.5 305.0 
930526 309.9 317.2 65.9 56.1 244.0 261.0 
930614 350.0 355.0 45.0 85.0 305.0 270.0 
930629 375.0 392.5 165.0 127.5 210.0 265.0 
930714 320.0 322.5 27.5 37.5 292.5 285.0 
930727 212.5 207.5 40.0 37.5 172.5 170.0 
930811 375.0 420.0 82.5 107.5 240.0 260.0 
930823 155.0 167.5 85.0 70.0 70.0 97.5 
930907 200.0 242.5 82.5 112.5 117.5 120.0 
930918 187.5 185.0 53.0 39.0 134.5 146.0 
931023 282.5 307.5 21. 0 33.0 261.5 274.5 
931120 370.0 362.5 74.0 72.0 296.0 290.5 
940121 340.0 347.5 12.0 23.0 328.0 324.5 
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Table 23. Concentrations (mg L-1) of total solids {TS), 
total suspended solids {TSS), and total dissolved 
solids {TDS) for surf ace {Surf.) and bottom 
(Bot.) INFLOW samples in Lake Taylorville from 5 
February 93 - 21 January 1994. 
SAMPLE TS TSS TDS 
DATE surf. Bot. Surf. Bot. Surf. Bot. 
930205 263.4 285.3 43.9 34.2 219.5 251.1 
930317 327.0 324.5 78.1 87.8 248.9 236.7 
930410 449.0 507.5 63.4 92.7 385.6 414.8 
930428 507.5 505.0 205.0 135.0 302.5 370.0 
930510 385.0 422.5 57.5 90.0 327.5 332.5 
930526 351.4 341. 6 97.6 90.3 253.8 251. 3 
930614 390.0 552.5 112.5 240.0 277.5 312.5 
930629 420.0 450.0 142.5 190.0 277.5 262.5 
930714 370.0 395.0 52.5 72.5 317.5 322.5 
930727 187.5 242.5 40.0 75.0 147.5 167.5 
930811 355.0 425.0 50.0 132.5 252.5 240.0 
930823 195.0 205.0 92.5 97.5 102.5 107.5 
930907 247.5 335.0 112.5 160.0 135.0 175.0 
930918 262.5 317.5 46.5 68.0 216.0 249.5 
931023 305.0 310.0 44.0 49.0 261. 0 261. 0 
931120 352.5 367.5 55.0 63.0 297.5 304.5 
940121 382.5 430.0 25.0 23.0 357.5 407.0 
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Table 24. Conductivity profiles ( µmhos cm-1) at the DAM in Lake 
Taylorville at from 5 February 93 
- 21 January 1994. 
SAMPLE DEPTH Cm) 
DATE 0 0.5 1.0 1.5 2.0 3.0 4.0 BOT. 
930205 225 245 245 295 295 295 295 290 
930317 250 250 260 250 250 250 250 250 
930410 380 380 360 360 360 360 360 360 
930428 420 400 400 400 400 400 400 400 
930510 460 420 380 380 380 370 360 360 
930526 450 460 460 460 460 420 380 380 
930614 510 510 500 480 500 460 460 480 
930629 480 460 460 460 460 440 440 440 
930714 480 480 470 460 460 460 460 460 
930727 490 470 450 470 460 460 460 460 
930811 420 420 420 430 420 420 420 420 
930823 420 420 410 410 420 420 410 410 
930907 320 320 310 320 320 320 320 320 
930918 280 280 280 280 280 280 280 270 
931023 420 420 400 400 410 410 400 400 
931120 300 290 300 300 300 300 300 300 
940121 430 430 
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Table 25. Conductivity profiles ( µmhos cm-1) at the MIDLAKE in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE DEPTH Cm> 
DATE 0 0.5 1. 0 1.5 2.0 BOT. 
930205 265 265 265 265 265 280 
930317 310 310 300 310 310 310 
930410 420 380 380 400 400 400 
930428 340 320 320 300 300 300 
930510 420 420 400 400 400 380 
930526 440 480 500 500 440 440 
930614 450 450 460 460 480 465 
930629 470 480 500 500 500 520 
930714 480 470 460 460 460 460 
930727 480 470 460 460 460 450 
930811 430 400 420 420 420 420 
930823 430 430 420 400 400 410 
930907 280 280 270 270 260 270 
930918 280 280 280 270 270 260 
931023 430 420 420 420 420 420 
931120 320 
940121 440 470 
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Table 26. Conductivity profiles (µmhos cm-1) at the INFLOW in 
Lake Taylorville from 5 February 93 - 21 January 1994. 
SAMPLE DEPTH (m) 
DATE 0 0.5 1. 0 BOT. 
930205 405 400 410 410 
930317 390 390 390 390 
930410 540 520 580 580 
930428 320 320 320 340 
930510 500 500 500 480 
930526 480 480 500 440 
930614 350 350 350 335 
930629 500 500 520 480 
930714 520 500 500 500 
930727 360 350 350 350 
930811 340 340 360 360 
930823 390 400 400 390 
930907 260 250 250 270 
930918 320 320 320 320 
931023 400 400 400 380 
931120 
940121 490 490 
110 
Table 27. Concentrations (mg L-1) of surface and bottom 
ammonia NH3 ) and nitrates/nitrites (N01 ) DAM 
samples in Lake Taylorville from 5 February 93 -
21 January 1994. 
SAMPLE 
DATE 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
NH3 
Surf ace Bottom 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.88 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.92 
BDL 
BDL 
BDL 
BDL 
0.98 
1.80 
BDL 
BDL 
BDL 
BDL = Beyond Detection Limits. 
NOx 
Surf ace Bottom 
6.87 
4.86 
9.78 
7.58 
4.54 
5.38 
4.49 
2.60 
2.21 
1. 07 
0.64 
0.19 
0.68 
1.93 
3.60 
5.27 
12.89 
6.19 
4.59 
11.78 
6.91 
4.68 
5.06 
4.26 
2.80 
2.09 
1.10 
0.75 
0.22 
0.58 
1. 72 
4.00 
5.57 
10.22 
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Table 28. Concentrations (mg L-1) of surface and bottom 
ammonia (NH3) and nitrates/nitrites (NOx) MIDLAKE 
samples in Lake Taylorville from 5 February 93 -
21 January 1994. 
SAMPLE 
DATE 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
NH3 
Surf ace Bottom 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.81 
BDL 
BDL 
BDL 
BDL = Beyond Detection Limits. 
NOx 
Surf ace Bottom 
6.63 
4.46 
8.44 
4.32 
3.96 
4.91 
5.27 
2.90 
2.21 
0.94 
0.59 
0.14 
1.19 
1. 38 
4.00 
4.88 
5.56 
7.35 
5.13 
6.8 
2.48 
4.68 
4.62 
4.20 
2.90 
2.16 
0.78 
0.69 
0.14 
1.05 
1. 04 
3.80 
4.62 
6.29 
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Table 29. Concentrations (mg L"1) of surface and bottom 
ammonia (NH3 } and nitrates/nitrites (NOx) INFLOW 
samples in Lake Taylorville from 5 February 93 -
21 January 1994. 
SAMPLE 
DATE 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
NH3 
Surf ace Bottom 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.88 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
1. 80 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.88 
0.80 
BDL 
BDL 
BDL = Beyond Detection Limits. 
NOx 
surf ace Bottom 
10.60 
3.87 
7.97 
2.96 
5.95 
3.13 
6.70 
2.60 
1. 20 
0.86 
0.60 
0.16 
1. 36 
2.33 
3.80 
3.88 
6.58 
12.58 
3.77 
8.21 
3.49 
5.43 
2.62 
6.18 
3.00 
1.28 
1.10 
0.59 
0.14 
1. 70 
2.68 
3.70 
5.24 
6.19 
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Table 30. Surf ace and bottom concentrations (mg L"1 ) of 
total and dissolved phosphates at the DAM in Lake 
Taylorville from 5 February 93 - 21 January 1994. 
SAMPLE Total Phos2hate Dissolved Phos2hate 
DATE Surf ace Bottom Surf ace Bottom 
930205 0.215 0.326 0.326 0.399 
930317 0.409 0.327 0.243 0.264 
930410 0.224 0.106 0.119 0.088 
930428 0.273 0.265 0.120 0.120 
930510 0.121 0.112 0.102 0.116 
930526 0.180 0.221 0.126 0.112 
930614 0.155 0.195 0.080 0.131 
930629 0.099 0.287 0.045 0.105 
930714 0.144 0.106 0.054 0.069 
930727 0.092 0.092 0.021 0.096 
930811 0.146 0.202 0.094 0.121 
930823 0.129 0.203 0.105 0.100 
930907 0.230 0.198 0.115 0.163 
930918 0.221 0.278 0.202 0.233 
931023 0.145 0.156 0.088 0.063 
931120 0.031 0.028 0.029 0.019 
940121 0.178 0.019 0.205 0.185 
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Table 31. Surface and bottom concentrations (mg L-1) of 
total and dissolved phosphates at the MID LAKE in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE Total PhosQhate Dissolved PhOSQhate 
DATE Surf ace Bottom Surf ace Bottom 
930205 0.516 0.449 0.307 0.317 
930317 0.232 0.309 0.233 0.185 
930410 0.088 0.197 0.082 0.077 
930428 0.542 0.454 0.172 0.184 
930510 0.109 0.107 0.088 0.088 
930526 0.158 0.163 0.091 0.078 
930614 0.241 0.278 0.114 0.134 
930629 0.147 0.124 0.103 0.069 
930714 0.119 0.088 0.052 0.080 
930727 0.058 0.077 0.058 0.048 
930811 0.173 0.167 0.072 0.098 
930823 0.084 0.185 0.058 0.141 
930907 0.238 0.271 0.168 0.163 
930918 0.235 0.241 0.178 0.161 
931023 0.330 0.271 0.202 0.255 
931120 0.028 0.021 0.017 0.019 
940121 0.206 0.070 
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Table 32. Surf ace and bottom concentrations (mg L-1) of 
total and dissolved phosphates at the INFLOW in 
Lake Taylorville from 5 February 93 - 21 January 
1994. 
SAMPLE Total Phos12hate Dissolved Phos12hate 
DATE Surface Bottom Surface Bottom 
930205 0.131 0.229 0.165 0.145 
930317 0.236 0.185 0.131 0.131 
930410 0.106 0.075 0.022 0.029 
930428 0.384 0.542 0.167 0.153 
930510 0.079 0.062 0.053 0.053 
930526 0.163 0.134 0.028 0.017 
930614 0.393 0.647 0.224 0.205 
930629 0.174 0.144 0.045 0.063 
930714 0.122 0.099 0.052 0.052 
930727 0.131 0.131 0.067 0.103 
930811 0.247 0.284 0.094 0.117 
930823 0.234 0.203 0.181 
930907 0.282 0.198 0.157 0.154 
930918 0.287 0.330 0.271 0.249 
931023 0.704 0.438 0.391 0.359 
931120 0.024 0.021 0.016 0.016 
940121 0.263 0.022 0.011 0.059 
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Table 33. Surf ace concentrations (mg m-3 ) of chlorophyll g 
(uncorrected for phaeophytin) at the DAM, 
MIDLAKE, INFLOW in Lake Taylorville from 5 
February 93 - 21 January 1994. 
DATE DAM MID-LAKE INFLOW 
5 February 93 
17 March 93 
10 April 93 4.2 
28 April 93 2.1 4.1 
10 May 93 76.4 72.3 100.8 
26 May 93 57.6 32.4 101. 8 
14 June 93 86.3 113.4 188.8 
29 June 93 42.2 18.5 109.4 
14 July 93 24.9 17.8 26.7 
27 July 93 5.3 2.7 3.5 
11 August 93 13.4 8.0 26.7 
23 August 93 8.0 10.7 32.0 
7 September 93 26.7 16.0 21.4 
18 September 93 10.7 13.4 32.0 
23 October 93 0.0 10.7 0.0 
20 November 93 5.3 5.3 2.7 
21 January 94 o.o 0.0 o.o 
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Table 34. Total zooplankton density (no. m -3 ) at the DAM, 
MIDLAKE, and INFLOW in Lake Taylorville from 5 
February 93 - 21 January 1994 with corresponding 
sample day. 
DATE 
930205 
930317 
930410 
930428 
930510 
930526 
930614 
930629 
930714 
930727 
930811 
930823 
930907 
930918 
931023 
931120 
940121 
TOTAL 
DAY 
1 
43 
67 
85 
97 
116 
135 
150 
165 
178 
193 
205 
220 
231 
266 
294 
356 
ZOO PLANKTON 
DAM 
14454 
11007 
6947 
6015 
17429 
31891 
49081 
44537 
38298 
24138 
43565 
18804 
4260 
10512 
9465 
2545 
DENSITY 
MID-LAKE 
2854 
820 
4377 
1128 
2149 
13123 
17448 
18180 
10237 
30500 
27222 
10696 
6063 
2551 
1552 
3150 
605 
INFLOW 
368 
283 
357 
289 
695 
111347 
4522 
17421 
5673 
2287 
11290 
6596 
776 
898 
887 
1127 
1128 
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